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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a voltage drop 
detecting circuit for. rapidly detecting a voltage drop 
even in any phase. 

SOLUTION: The voltage drop detecting circuit 
comprises first and second reference voltage waveform 
generators 4, 14 for generating a reference sine wave 
and a reference cosine wave synchronoized with a 
system voltage Vs, a first absolute value circuit 5 for 
forming an absolute value waveform Vs* of the voltage 
Vs, a second absolute value circuit 16 for forming an 
absolute value waveform Vs** of a system voltage 
condensive signal, first and second subtracters 6, 17 for 
subtracting first reference waveform generator output 
and first absolute value v circuit output, second reference 
waveform generator output and second absolute value 
circuit output, first and second unipolar integrators 7, 18 
for integrating therfirst and second subtracter outputs, 
first and second comparators 8, 1 9 for comparing the 
first integrator output v .arid reference voltage, with second 




integrator output and reference voltage, and a detection signal generator 9 for generating and 
holding a detection signal when any output of the integrators 7, 18 exceeds the reference 
voltage. ; % 
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[0005] uLs&txaraiB (7) », «s?r§]B& (6) 
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HlflHNS£iai& (9) fi, ifciKIUBg (8) (Dliitl (V 
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Sfl2gcffl5]Bg (1 7) »|R2Slpft^S^lBlK (1 4) 
<Offi*R» (Vcos ' ) irSI2i&e*tfiElH]8g (16) <£>m 
JlWLB (Vs") fc«r«*U *S*ftf${wf4tij;*jO 

[0 0 2 1] S§2J|Mltt«#lEl8S (1 8) tt*2NUtlal 
S§ (17) (Dffi* (Vcos' -Vs") Sr^afcSEttLT 
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*HS80fc (Vsin* ) (Vcos * ) Sr«f 1 , ^2SW 
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[00 2 6] fcfc. JSl. JS2«JHaj& (6) (17) 

(Vsin • ) (Vcos- ) frhms*mta» 

(Vs* ) (Vs") fc^iVPh.&Mt'U =&ffi^3 (Vsi 
n'-Vs* ) (Vcos* -Vs") ZZtl^iim 1 , 
IB2«-JMitt8(dglK (7) (18) fcJD*.*. ^-w 
T*. =&W^3 (Vsin* -Vs* ) (Vcos* -Vs") 

**ti*ivt».wm\'Tm&B9i (i3) (2 4) 

9, LT«#*JBE (Vx) (V 

x- ) ***L-eilJ|5 1 . SI 2 3-tfcig£[ElS§ (8) (19) 
~-JDx.5„ 'row. mi, JI5 2«-l|Mif9-ff#leM (7) 
(1 8) 14, GM@PI#ila]S§ (3) hfrZ V -fe :sx 

Ht* (Re) lw.fcoT**IEaafc (Vsin ) O0f, 
9 OS, 1 8 OS,. 2 7 OSW^-teffi-C^rix^tty-fes' 

[0 0 2 7] *LT, *1, *2#JfcttlE]» (8) (1 

9) T-#a^ma (vx) (vx' ) zzti^timmm 

EE (Vr) fc**ifctfcU »#«EE (Vx) (Vx' ) 

(Vr) «rjB*.fcB*fcm* (Vy) (V 
y' ) Z&±lsX*T®& (2 0) ~i£6 0 ^T|s]B§tB 
#T-fcoT&ttl«#38£lE)BS (9) tf* r- !) # £ ft, tti^j 
(Vy) Xf4 (Vy' ) *s*ft)|««i4oTtEftT 
IftaflT* (Vz' ) Sr«±t5. 



[0 0 2 8] ±IB«JE«T*aia«KOHl AKlrttw^-J- 
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*EteTa s S*S«E0fl*<fcfB-«8±U «EE<£TB#{w{£ 
$8**6 0 Si*A/7w4&-&, S9^SftO«Mtt^ (Vco 
30 s ' ) &tf$ttttJEa>fe*ttt&7B (Vs") {4SJPIE3S 

tt©ifts*«[ft» (Vsin - ) &.tf&mnE.<Dmttm&M 

(Vs* ) l:ML9 OSiftfflb, B2 (a) fw^i" i 5 
lw/£5„ ^rL-T, ISEtE 0 Stt«T-MS^©i»!iS4 
t, ^2®»IeIK (1 7) (Vcos * -Vs") 

{w3o^TH2 (b) \^-tmMVi$Lm (Vb* ) 7^3Lft 

[0029] *5t5i, fettttftflg (Vcos* ) Stf 
(Vs") ©«-fi[«lttai|ljE3S«©l6*Mta6« (Vsin 

• ) Rxsmmnm<ni&*im&M <v»* ) i^l^w 

40 tt9 0SiS^BL.TV^5fc^t). *i^«EE0 StetBT' 1 0 % 
«EEteT* s «^Ufc4&-g-. tfittmSiM (Vcos * ) CDt° 
(Vs") ©tW^:i0%fiT 

(f-^to9o%) ts: tiw^5 0 ^(Dtcib, mm 

«T*^«PJ«-Cittt>lw«Jia^ (Vcos* -Vs") *s 

[0 0 3 0] m*>, ^gc«EE0S^ffiT-S2piE3£^©ite 
mmfoM (Vsin • ) Sl>*^iKtt£E<Oiffe«^^ (V s 

* ) Ht*»wOA»c*5fc*. ft*[H]3ST-l4mEE<g;-Rg£ 
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3) T*¥&SiifDL-r«#[aIB§ (2 4) -C8f#U 3EIC<4 
ffil^#![H]8§ (3) frbcDV-ty h«# (Re) tiot 
^iHT^'t-J; (1/4) ^fflfelny-trs/ 
El 2 (c) Izvki-mftMfc (Vx' ) 5r#5„ 

(Vx' ) ^S^mJE (Vr) £M;ifc:B#,6 (To' ) 
-efR2ifci&le]8g (19) A^§2 (d) ic^i-^Vu^^ 
^(Dffi^j (Vy' ) £3g£U fljEi&TSr&tti-rS,, BP 
«ffiteT^£<Dpfffi;J>ib&fflB#.& (To' ) tT*© 
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[0 0 3 31 I, 13 (a) liSe&mS&tfiJ, IP*>EI1,6 
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f*5:ti*^5. ft. EHT'li. &ttiB#faijift£* 
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[0 0 3 5] 31, ©HiST^^I" Soffit- J: ^Tte, 
*l§f!l;:{£5EI 1 ,£i&!|f*l[H]S&<£ 9 t££3felH]l&<^7/i ; iait 

ic^ttitijjtE2)^^fci9, #j;Lii-^jgcmJE<£>9 og&ffi 

T'«lE®Ta>3g£L/c#-g\ Steffi T-&*Ht&^ (V 
cos ' ) (Vs*') ^0£fc&3fc*b. 40 

•5„ WS:BI3^*Hfr5»Tia5^*-fi:. 
(a) fi^£c«IE9 0«&ffiT-«i£{£T^£lSNv*5«t£ 
^*lHl8g (Bljftttfl-lelB) ©SflljEaSEXUfJRlttWEE 
©*I6#**»BI, (b) tt^oSMMtfflKJBB, 

( c ) «rat*«:-r<oHi^i»rtiaK«>aipjfeKftxt5 

fltE©9 0Sit4a*£E©«-Jft*f«t«»H. (d) Wt 
^W«#«EE8E^B£^U (T.p) (T P ' ) 

[0 0 3 6] ^;f, ^fHWT-fi. El 1 t'^-Tii 9 , ft 50 



^^§8 2 000-55947 
8 

(om^T^mm^i (v y ) (v y - ) **rm& (2 
o) £g-c&$c<>:T\ ^j&mjE^Dfnj&steffij;:*^ 

[0 0 3 7] ft, *9B91tt:%MflB 63-199074-§- 

3S (2 5) SrSMttS^BlS (2 6) km»E* (2 7) 
[0 0 3 8] 

ft £ ^8c«]Itf) 9 0 k*m^Xfe$m&X'Yt 

[n i ] *ftW{z&znBE&Ttfim®te<Dmm<Dtem& 

^-TlelSalElo 

[El 2] (a) (b) (c) (d) fctB 1 ,6i§ftF*JleIB&<P 
S*fcKtSXtf *tt«Eiiffi«*<D*l6*Mt««B fc M 
IM&ffl^ttJBB t j£ff2B t JfciS!»tB*ft-9-«» 

El. 

[El 3] (a) (b) fit£*(D«ffi<£T#rffiiHJS§tf>S2p 
H. (c) (d) tt*891l;:ffiSBljftililrtBBa>£4i 
JEKff^Elo 

[ei 4 ] a* t ei i MMftmmz&tt si 

[El 5] (a) <b) 9 0 StitfB T?«BE{£T 

l§^^0^3t5iHlK (B1jMM(-IeI») O*!|!jE3£afeX0f 

^®E*ffi<©#^ffiis^Ei k mftMizmm* ( c ) 

m%tmi£9 o&mftm^<o&mttmmmkm-ftn.!£8L 
mm 

[B6] *^Bg6 3- 1 9 9 0 7 4 -JI-^ICgE^ixT^ 

[El 7] a*ro«EE{gT^ailH]^ro— 0iJ$r^-t-lHlKEI„ 
[El 8] (a) (b) (c) (d) ttB 7 IhJSScoS^jE 

[«F#ro|ft^] 
1 S^J^ffi 

3 teffilHWlElSa 

4 « 1 SVft^SK 



( 8 ) 



IB2000-55947 



[0 3] 




ldflO 24J0O 
Ttoe(mS) 



Vx 



(b) 









, 1 ^ 







00 8J» 



TSs»(nS) 




(d) 







LM 






Li 







OjO 80) 



l&OO 24J0O 
T!nB(nxS) 



JUDO 4090 



# 



( 9 ) 



m 



m2 00 0-55947 



[D4] 




( 10 ) 



12000-55947 



[i5] 




4O00 



(b) 



Tte(mS) 




4000 



v«' 



(d) 

















if 




&oo 


1400 24iM 
Hme(mS) 


32JQ0 


Mi 



( 11 ) 



12 000-55947 



[13 6] 



1 



Vs. 



3^ 



Vsin 



3 ifa 4 fl 




(viilf-Y?) 



( 12 ) 
[07] 




^^^T 6 b l ^ L " Wn « and Seining 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defects in the images include but are not .united to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□XINES OR MARKS ON ORIGINAL DOCUMENT 

Q ^^RENCE(S) EX^HJ^S) SU^MTIT'ED ARJE POOR QUALITY 
Q OTHER: • 



IMAGES ARE BEST AVAILABLE COPY 

As rescanning these documents will not correct th« i ma „«, 



